INTRODUCTION
Wireless mobile relay communication system operating over multipath fading channel in the presence of cochannel interference has been analyzed in this paper. Short term fading and co-channel interference degrade outage probability and bit error probability of wireless system. Reflections, refractions, diffraction and scattering cause multipath propagation resulting in signal envelope variation [1] . There are more distributions which can be used to describe signal envelope variation in fading channels. When line-ofsight dominant component is presented in fading channel, signal envelope can be described by using Rician distribution and when dominant component is not presented signal envelope variation can be modeled by using Nakagami-m distribution. Rician distribution has parameter κ named as Rician factor. Rician factor can be evaluated as a ratio of dominant component power and scattering component power [2] . By setting Rician factor κ=0, Rayleigh distribution can be derived is Rician distribution. When Rician factor goes to infinity Rician multipath fading channel becomes no fading channel. Nakagami-m distribution can be used to describe small scale signal envelope variation in non line-of-sight short fading channel with more clusters. Nakagami-m distribution is general distribution and Rayleigh and one sided Gaussian distributions can be derived from Nakagami-m distribution. Nakagami-m distribution has parameter m denoted as Nakagami-m multipath fading severity parameter. For parameter m=1, Rayleigh distribution can be obtained from Nakagami-m distribution and when parameter m=1/2 Nakagami-m distribution becomes one sided Gaussian distribution. When parameter m goes to infinity Nakagami-m short term fading channel becomes no fading channel [3] . Radio relay communication system considered in this paper has two sections. Signal envelopes at outputs from the first and the second section are subjected to Nakagami-m short term fading. Signal envelope variation at output of relay communication system can be described as product of two Nakagami-m distributions. Random variable obtained as product of two Nakagami-m random variables is denoted as Nakagami-m*Nakagami-m. Nakagami-m*Nakagami-m distribution is general distribution. This distribution has two parameters m 1 and m 2 . For m 1 =1, Nakagami-m* Nakagami-m distribution becomes Rayleigh* Nakagami-m distribution, for m 1 =1 and m 2 =1 Nakagamim*Nakagami-m distribution becomes Rayleigh*Rayleigh distribution and for m 1 =0.5 and m 2 =0.5
Nakagami-m*Nakagami-m distribution becomes one sided Gaussian*one sided Gaussian distribution [4] , [5] , [6] , [7] . In considered relay communication system resulting signal to interference ratio can be calculated as the ratio of two Nakagami-m random variables and Rician random variable. This variate can be denoted as Nakagami-m* Nakagami-m/Rician random variable. This variable has three parameters. These parameters are m 1 , m 2 and κ. When m 1 =1, m 2 =1 and κ=0, the Nakagami-m* Nakagami-m/Rician distribution reduces to Rayleigh*Rayleigh/Rayleigh distribution, when m 1 =1, m 2 =1 the Nakagami-m*Nakagami-m/Rician distribution becomes Rayleigh*Rayleigh/Rician distribution, when κ=0, the Nakagami-m*Nakagami-m/ Rician distribution becomes Nakagami-m*Nakagamim/Rayleigh distribution and for m 1 =1 the Nakagami-m *Nakagami-m/Rician distribution reduces to Rayleigh*Nakagami-m/Rician distribution [8] , [9] , [10] , [11] . To the best of the authors', knowledge radio relay system with two sections performance analyses in the presence Nakagami-m short term fading and Rician co-channel interference is not reported in open technical literature. Probability density function, cumulative distribution function and moments of signal-to-interference ratio are efficiently evaluated as closed-form expressions. Probability density function can be used for evaluation of average bit error probability, while outage probability can be evaluated by using cumulative distribution function. The important performance measures are the first moment known as average value, the second moment known as average square value and the second central moment known as variance. Better performance of a mobile radio relay system with two sections allows for a more secure transmission of information from the place where the fire or any other accident occurs to the place where the help center is located.
PDF of the Ratio of Product of Two Nakagami-m Random Variables and Rician Random Variable
Ratio of product of two Nakagami-m random variables and Rician random variable is:
PDF of w is [10] : 
After substituting, the expression for PDF of w becomes: 
Previously integral can be solved by using expression [12] :
For considered case parameters a, b and c are: 
After substituting the expression for PDF of w becomes: 
Moments of Ratio of Product of Two Nakagami-m Random Variables and Rician Random Variable
Moments of random variable w is:
Previously integral can be solved by using the formulae [10] : 
After substituting, the expression for m n becomes: 
For considered case is: 
Moment Generating Function of Ratio of Product Two Nakagami-m Random Variables and Rician Random Variable
Moment of generating function of w is: 
Numerical results
In Figure 1 , the first moment as average value of signal envelope in terms of signal envelope average power in the first section 1  for several values of severity parameters in the first channel and the second channel and Rician factor are shown. The first moment increases when average power 1  increases. The influence of average power 1  on the first derivative is similar for lower and higher values of average power 1  . The first moment takes higher values when the average power of envelope in the second section has higher values. The influence of average power 1  on the first moment is higher for better values of average power 2  . The first moment increases when Rician factor takes lower values. The influence of Rician factor on an average value of the ratio of product of two Nakagami-m random variables is higher for lower values of Rician factor. In Figure 2 , the first moment of the ratio product of two Nakagami-m random variables and Rician random variable versus average power of signal envelope in the second channel is presented for several values of Rican factor and average powers of signal envelopes in the first section and the second section. The first power increases as signal envelope average power in the second channel increases. The effect of signal envelope average power on the first moment is same for lower and higher values of signal envelope average power. In Figure 3 , the first moment of signal to interference ration of considered system versus Rician κ factor of Rician short term fading interference is shown for several values of signal envelope average power in the second section and signal interference envelope average power. The first moment decreases as Rician κ factor increases. The influence of Rician factor on the first moment is higher for lower values of Rician factor. For higher values of Rician factor the first moment goes to constant. The first moment has higher values for higher values of the average power of signal envelope in the second section.
CONCLUSION
Wireless communication relay system with two sections, in the presence of multipath fading and cochannel interference affected to short term fading, is considered and analyzed in this paper. The desired signal in the first section suffers Nakagami-m small scale fading, the desired signal in the second section, also, is subjected to Nakagami-m multipath fading and co-channel interference envelope can be well described by using Rician distribution. Desired signal at output of radio relay system is equal to products of two Nakagami-m random variables. Nakagami-m distribution well modeled signal envelope in no line-ofsight fading environment and Rician distribution well describe the signal envelope in line-of-sight fading environment. In interference limited environment, where interference envelope average power is significantly higher from Gaussian noise power so that the effects of Gaussian noise on outage probability and bit error probability can be ignored, the important performance measure is signal to noise ratio. In proposed relay system, signal to interference ratio is equal to the ratio of products of two Nakagami-m random variables and Rician random variable. The expression for probability density function, cumulative distribution function and moments of the ratio of two Nakagami-m random variables product and Rician random variable are derived. By using obtained expressions, outage probability, bit error probability and system capacity of wireless communication radio system in the presence of Nakagani-m fading and Rician co-channel interference can be evaluated. Also, using derived formulas, outage probability and bit error probability of wireless relay communication system in the presence Rayleigh short term fading and Rayleigh co-channel interference can be evaluated. The effects of Rician factor and Nakagami-m severity parameters m 1 and m 2 on the first moment are analyzed. Considered mobile relay communication system with two sections can lead to a more reliable and efficient transmission, which is of great importance in the risky environments. 
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